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Present Si tuat ? on 

Traditionally^ the researcher *s position has been such that he 
could pretty much pursue topics of his own interest at his own rate 
and in his own way. The acceptance of a research project proposal 
today by a funding agency such as the Cooperative Research Branch, 
while giving recognition to effort, may at the same time present a 
new and unforeseen problem. One now suddenly finds thrust upon him 
not only the role of the researcher who is to carry out the proposed 
study but also Imposed is the role of being a project director and/or 
manager, both of which occur under a new set of circumstances. The 
circumstances now facing the researcher have been well described in a 
discussion of a similar problem existing in the civilian aerospace 
industry (1). 

invention and innovation must Cnow? in some sense be 
scheduled. Having set forth these plans, there is the neces- 
sity of controlling the CresearchJ and development process 
so as to achieve these plans or to come as close to achiev- 
ing the plans as possible. An important pressure for con- 
trol is the watchful eye of Congress and Government Account- 
ing Office which seeks to ensure that the taxpayer's money 
is spent with the greatest possible efficiency. 



^A paper presented at the Annual College of Education Faculty 
Research Conference, Lake Hope, Ohio, October 1964. The research 
reported herein was supported through the Cooperative Research Pro- 
gram of the Office of Education, U. S. Department of Health, Education 

and Welfare. 
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While it Tr-^y we^s bt that the resea»'cher is competent and know = 
ledge.abie in h-^^ fie'd, he may or may not oe prepared to adequately 
handle the many and Va^i^^-.d activities which are part of his role as 
a project d'lVector or manager, especially under the circumstances 
surrounding sponsored re«-rarch. While the evidence to support such a 
contention is not rf-:jdHy available, the success of a project may 
depend upon this managerial role being performed weH . Some evidence 
for this point might exists however, in the observation that many 
sponsored researchers have to seek time extensions for their projects 
because they were not able to complete activities on schedule as 
originally planned for many reasons. It might also be seen to some 
degree in the observation that many final reports of completed research 
projects are not avail aoie until sometime after the official termina'* 
tion date of the project v»»hereas the contract normally calls for the 
final report to be sub-'.tted on a certain date. The purpose of this 
paper is to present some thoughts and considerations that have come to 
me regarding this unaccustomed role of project director or manager 
which is thrust upon the researcher as a consequence of his successful 
efforts to secure support. 

Def i^ nj t j on of Terms 

I wopjid like to start by defining briefly several terms; specifically^ 
the terms project , management , research management , and the management 
of rese;arch . The term project can be defined in terms of some 
characteristics' set forth by Clark (2). The characteristics of a 
project as he sees them are (a) the end products are few In number^, 

(b) each operation in the project is composed of a large number of 
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serial (or linear) and parallel jobS;, (c) all of the jobs are directed 
toward a common objective or final event, (d) uncertainty exists as 
to the manner of accomplishment, length of time to be taken, and cost, 
and (e) different Jobs are being done by different organizations 
having difficulty communicating with each other. While some of these 
characteristics may not be as applicable as others to the case of an 
educational research project, careful consideration wi 1 1 reveal that 
they do seem applicable to a great many education projects. The term 
management (when applied to a project) consists of continuous and 
intelligent direction so that the end objective is accomplished. The 
management process can be broken down into several substeps (3). 
Briefly, these steps consist of (a) the initial and most important 
step of establishing project objectives, (b) the development of a 
plan which shows the nature, sequence, and interrelationship existing 
partly among the subtask in order to accomplish the principal task, 

(c) the establishment of a schedule which serves as a bridge from 
planning to the implementation stage and serves to also translate 
plans to calendar times, (d) the evaluation of progress towards accom- 
plishment of the main tasks and defining any problem areas, (e) making 
decisions with regard to the problem areas identified, and (f) recyling 
in view of the resultant decisions made and changes incorporated 
in the plan. Briefly, proper management of a project requires a plan 
of action which is essentially time-phased and which assures that 
reasonable resources will be made available to complete the project. 
Pouch (4) has utilized the term telesis, which means progress intelli- 
gently directed or the attainment of objectives by the application of 
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human intelligence to the available means, as a useful way of describing 
the management process o The term research management refers to a 
comprehensive analysis of the topics to be studied In the field of 
education (e.g., culturally deprived), relating these to present situa- 
tions, and establishing priority for research projects (5). Such a 
function would be carried out by an agency such as the U. S. Office of 
Education. The management of research, on the other hand. Is concerned 
with the efficient administration of specific projects aimed at 
reaching the goals set by research management. While a specific 
researcher might engage In both activities. It Is my Intention to 
focus at this time only on the management of research . 

Up to this point, 5 have placed stress Intentionally on the role 
of project manager after the project Is funded. It Is my deep belief 
that many of the considerations which have to be considered by the 
project director once the project starts can and should be antici- 
pated In the p ] anning stage of the project. I would, therefore, like 
to present my remarks In the context of both the project management 
and planning activities. 

As a point of departure, I would assert that a large number of 
books, texts, and references dealing both with the preparation of 
research proposals and the conduct of research do not_ lead to an 
adequate definition of the resulting research or development project 
in a way such that It can be planned or managed efficiently. 1 would 
also state that such outlines to be used as guides for the preparation 
and the submission of proposals as published by the Cooperative 
Research Branch and similar agencies also are weak In doing these 
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tasks. It IS true that such guides do request the purposes and 
objectives of the study^ an outline of procedures, and a general 
time schedule o They tend^ In my opinion, to deal with the project 
in a gross way resulting In a series of parts too often loosely 
combined into a whole. That iS;, there are brief sections on the 
research procedure to be employed_, the subjects to be employed, the 
appropriate statistical analysis to be employed, each of which is 
presented without too much concern for the actual dependency existing 
between the parts. The time estimate tends to be rather gross in 
nature and may or may not be derived from careful study of exactly 
how long it takes to do such jobs as securing the subjects, develop- 
ing the experimental conditions, and devising appropriate statistical 
treatments. In short, proposals prepared under these conditions do 
not adequately deal with three parameters of a research and develop- 
ment project with which one must eventually deal as project manager „ 
They are (1) a schedule to be maintained, (2) a complex group of inter- 
related activities, and (3) a great uncertainty regarding the nature 
of the tasks to be performed and the time and resources needed to do 
the tasks. As a consequence of falling to recognize these parameters, 
important operational aspects often go ignored or unrecognized until 
a fire breaks out and then project manager hastens to call a fire 
engine (e,g., statistical consultant), to put ft out. The failure to 
delineate earl y the relationships and dependencies existing among 
project tasks so that only the most important problems require the 
project director's time too often means the project director spends 
time on trivia. 
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Traditional proposal preparation and planning procedures also do 
not show a need for a system of continuous ev\iluation of progress in 
the project nor for a way of incorporating changes in the plan as the 
project moves along. Since the funding of a project usually brings 
with it a call for progress reports by the sponsor, it lA/ould appear 
that the project director should show some concern over a means of 
ascertaining exactly where he is at any time and where he tends to 
be in the near and distant future. The position I have set forth 
above does not come from a form of wishful thinking but derives from 
my direct experience on working with several funded research projects 
plus assisting several project directors in the management of their 
project during our current research on the applicability of the PERT 
technique to educational research. 

New Approach 

If my position has validity, then I am obligated to suggest a 
different scheme for the planning and management of research projects 
which overcomes the cited limitations of the traditional and current 
procedures. As seems so often with the case of Education, such a 
system or scheme comes to us from outside of our own energies and 
activities. Within recent years, the problems encountered in the 
conduct of research and development activities possessing the three 
characteristics noted above in areas other than educational research 
(namely military and industrial projects) have resulted in the develop- 
ment and elaboration of new planning and management systems. The 
generic term applied to these new systems is "network analysis" (6). 
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The differ enough frorr normal proposal preparation procedures as 
guides for the conduct of research to merit our attention. 

The chief components of the network analysis system are (a) a 
graphic presentation showing the seqaence and interdependence of all 
of the activities or tasks making up the project, (b) estimates 
regarding the time and resources needed to do each activity, (c) a 
determination of calendar dates when each activity can and must be 
started and completed if the final completion date for the project 
is to be met, and (d) the resulting management controls made possible 
by the use of the system. Time does not permit us to go into detail 
regarding the many variations of this general system which has been 
developed for project planning and management. The general nature 
of the technique, however, does result in a new and different set of 
questions which need to be asked both in the preparation of research 
proposals and actual conduct of the research and which the project 
director must answer if he is to both plan and manage a project to 
successful completion. 

I would like to present some of these questions along with some 
observation and comment in response to regarding each. In order to 
provide a context for the questions, ft is necessary that you accept 
the proposition that any research and development project consists 
of a series of activities or tasks which must be accomplished to 
successfully complete the project. These tasks vary in their specif ity 
of detail. They are characterized by peopl e using resources over time 
to accomplish a stated objective. Activities represent work and include 
such tasks as preparing, researching, building, deciding, testing, 
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computing^ deleting, and similar actions. To complete any given 
activity in the project, we need to know who will do it at what skill 
level, in what quantity, on what facility, with what material, and 
where (7)« Let us now turn our attention to some more specific 
questions. 

Question 1 , What i s the final end product or major objective of the 
research or development project ? 

While we might approach our project with the idea that our 
results will ultimately result in changes in educational procedures, 

It Is more realistic In the management of a project to recognise 
that the end product will have more visi bl 1 i ty and concreteness. It will 
probably take the form of a final report, an organizational 
chart, a product of some kind, or some such end product. Once the 
final report Is printed and distributed most Cooperative Research 
projects are terminated. The end product of such «*esearch projects 
for planning and management purposes thus becomes the final report. 

Question 2, Assumi ng the major objective has been defined , what are 
the subprojects at successively lower level s which need to be accom - 




The achievement of the major objective is going to be the result 
of the accomplishment of several lesser objectives. For example, a 
questionnaire will be the result of the lesser objectives of deter- 
mining the format, arranging the tryout, mailing the final form, 
conducting follow-up procedures, and so on. In short, we need to 
break down the major tasks into smaller and smaller tasks. This 
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action results in a kind of "tree" which is built from top down. 

The lesser units in the tree can take the form of "hardware" items 
such as a questionnaire but can also consist of such items as functions 
to be performed^ organizational structure^ and funding .procedures. 

QjLiestlon 3 . What exactly are the tasks or activities to be accompl i shed ? 

The answer to this question consists of a careful delineation and 
definition of the major subproject tasks to a level of detail suffi- 
cient to describe the work to be done and which does not leave them 
In a rather vague condition. For example^, to say that a "question- 
naire is to be constructed" leaves the task undefined. We need to 
elaborate more on the specific tasks involved. Such tasks would include 
the more detailed activities of drafting questions^ trying out the 
questionnaire^ revising the questionnaire, developing a method of 
analysis^ duplicating the questionnaire^ and similar actions. To 
state in a proposal that "a workshop is to be conducted" leaves open 
the many subtasks which go into the successful conduction of a work- 
shop which need to be explicated in order to plan and manage success- 
fully for the workshop. Such subtasks would include the preparing 
and mailing of invitational letters^ arranging room facilities,, arrang* 
ing for materials^ arranging for speakers,, and a host of related 
subtasks. 

Question 4, To what level of performance or specification i s the tasjc 
to be done or accompl ished ? 

Not only must we specify detail in each activity^ we also must 
give consideration in the activity definition to desired performance. 
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standards. For example^ one activity involved In test construction 
projects is the determination of the reliabality coefficient. To 
secure high levels of desirable reliability^ considerable time and 
effort must generally be put forth. One can^ however^ define the 
activity so that a lower level of reliability is acceptable and thus 
not as much as required in the way of time and personnel. Again, does 
one want personal ized letters to go out to respondents in the question- 
naire study or can a form letter serve the same purpose? Dn either 
case, the task must be specified in terms of the level of performance 
one is willing to accept in establishing the task, it makes quite a 
difference in defining an activity of "statistical analysis" whether 
one simply is going to calculate simple percentages for frequencies 
or whether one Is going to go through the more rigorous process of 
employing many simple or complicated tests of statistical hypotheses. 

Question 5. What ]_§_ the order or precedence of the activities or tasks ? 

The answer to this question lies in the degree to which we can 
show the sequence , dependency , and the i nterrel at I onshi ps of all the 
tasks to each other. Some tasks absolutely have to be done before 
others and so careful consideration has to be given to this problem 
of dependency and sequence, it is insufficient to simply state that 
statistical analysis will be done upon the completion of the expert^ 
mental procedure, instc^ad, one must understand that In many cases 
experimental procedures should not begin until an appropriate statistical 
technique has been selected. The appropriate technique cannot be 
selected until one exactly knows what hypotheses are to be tested. 
Approaching ft from the other side, once we know the hypotheses to 
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be tested, we can begin to look for a statistical procedure and fully 
understand and comprehend it before we begin the actual analysis of 
this data. We would thus avoid the too often occurring sitwtion 
where the project director approaches the stat isti cal special ists and 
says "What do I do with the data now?" Careful thought as to j;he 

order of tasks will reveal that most projects are not linear or serial . 

.... /■ 

in nature but consist of many parallel kinds of work which can be 

/ 

planned to go on concurrently. Ope can, for example, be arranging 
for statistical analysis while applying treatment conditioihS' to experl* 
mental groups. The careful ordering of tasks will also reveal that 
there are certain key tasks whose specific accomplishment or nonaccom** 
plishment will determine the movement forward or create delay in the 
project. By noting these critical points well in advance of conducting 
the actual project) the project director can effectively direct his 
attention to seeing that they are accomplished on time. 

Question 6. Who is poing ^ ^ the tasks T 

As you visualize a project proposal in its planning stage, has it 
occurred to you exactly who is going to do each of the many tasks 
which have been ipecified? Generally, the practical answer to this 
question appears to take the form of making sure the project budget 
includes a couple of graduate assistants on the assumption that they 
will do most of the work. Assuming that the many tasks and subtasks 
have been carefully delineated, one needs to study the personnel 
requirements needed to accomplish the task along with an estimate of 
the tinne involved to do it, in order to arrive at a more reaHstlc 
appraisal of personnel reou I rements. Careful delineation of tasks 
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will also point out how much of a specified lev^l of competence is 
needed,, For example^ is a given activity such as key punching to be 
done by the secretary, the research assistant, or by a specialist in 
key punching? If the latter, how much time would he or she actually 
need to do the task to what level of error? Which of the many tasl^s 
of the project will be assigned to the research assistants and which 
ones will fall to the direct energies of the project director? Who 
is going to mail the questionnaires? Who is going to tally the re- 
sponses? What kind of skill levels are needed for any of the activ- 
ities? Careful delineation of the tasks can provide a more realistie 
personnel budget projection than wight otherwise develop. An illus- 
tration of determining personnel requirements through the network 
analysis system is shown in Figure K The upper part of the figure 
shows a network for a small project involving the use of a question- 
nairCo The table below lists each activity using the event numbers 

(e«go, 0i*02 design questionnaire) to identify the various activities 
* 

on the project along with an estimate of the time required. Also 
/ 

shown are the estimated hours that the project special ist will con- 
" tribute to each of the tasks. The hourly rates are also shown and 
these rates multiplied by the total hours committed gives a projected 
dollar total for the activity. The column totals show the amount of 
time to be contributed by the personnel plus the total amount of 
dollars. 

Question 7, J[s consideration given to certain restrictions or con- 
straints which effect project schedules ? 
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Figure 1. IHgistration of Determining Project Personnel snd clsqui rements 



The answer to this question centers around the degree to which 
the project director Is able to foresee the fact that certain resources 
might not be available to him when des'»redo Reference is being iMde 
to the avaiiabi) rty of students for research projects, the avai labil ity 

1 r- * ’ 

of computer facilities because of peak loads, and similar restrictions. 

I ‘ ^ 

’For example, the FERT Project plan originally called for consultation 
With th:4 participating project directors during the month of September. 
A casual conversation v/ith one project director called our attention 
to the fact that September was a normal vacation period for university 
personpeK We therefore had to hastily change our plans to make Initial 
contacts with the project directors during the mongh of August. This 
"qa^used us to <;|eldy another aspect of the project which we; were then 
working on in order to accomplish this task. Another example is 
encountered in the Hav^thorne Effect Project where we assumed that the 
Computing Center had the kind of computer program suitable to our 
needs and which would be readily available. Careful checking, however, 
revealed that no such program existed and therefore the analysis of the 
first year's results are now behind schedule. One must plan end eUow 
for what might be considered normal times for purchase orders to be 
processed and for the acquisition and making operational selected 
kinds of equipment. 

Question 8. Has adequate consideration been given to the unknown 
nature of many tasks ? 

It may seem somewhat pointless to so state but the field. of educe«- 
tional research and development does not have adequate records of pest 
performance to adequately establish the time needed to complete certain 
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tasks. There is, consequently, wchMnCerta I nty with how 
takfes to do many of the act.iyltl.es to be undertaken. , Pof exaiili|^lo> 
exactly how long does It take to process one thousand questibhrtal 
of the type handled by the Research Register Project? Exact ly^ 
long does it take The Test OevelOprnent Center to develop a national 
norm sample for one of its tests? Exactly how long does' It’ take^ 
for the PERT Project to key punch and computer process the network for 
a project containing 500 events? MahV of these activities are niiw ahtf 
hence no experience is available.. We can in many cases draw upph. the . 
experience of persons that are familiar with the technique to help ul. 
remove much of the unknown and vrfienevef possible this should be done 
duri ng the planning stage. 

Question 9. js. the project plan fully understood and/or easily coi»n^^ 
cated ^ others inside ancf outside Of the project? 

While this may not seem to be an important element of proposal ■ ^ 

preparation right now, it becpmcs important when others try to under^ 
stand exactly what it is that you are trying to accompHsh. Complex 
verbal descriptions of procedures cah become cumbersome and resuit 
the reader becoming discouraged and fX^rhaps reacting negatively to the 
proposal . A graphical presentation of the project using the. 
analysis system can readily convey to both Superiors and subordinates 
the essential tasks to be accomplished, the order in which they 
be done, the time to be consumed, and the critical points in the pfp|ect 
plan. Further, the network can proy ide for a visual system of 
progress on the project and thus informing others of the curreht statdd^ 



of work. 
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Question 10, What are the critical points needing , addi tional resources ? 

* Careful outl i ning of the” tasks tb dbrie wM 1 reveal that some 
are simply not as urgent in time of acconipl I'Shment as others. This 
condition can be referred to as pbs i t f've slack: for-, -that t ask , Other 
tasks may have no slack or actually fall behind ^schedule and therefore 
have negative slack. Knowledge of where slack ‘exists in the project 

I 

is useful in that resources hbrmai ly al located tO:,'4 ess crucial tasks 
can bb‘ transferred tb thoSe tasks showing ’negativie-S/V^ck or ^re behind 
schedule. Under careful management this “trade /off'.' of resources can 
be anticipated to some degree in advance of the actual undertaking of 
the activity concerned, ^ 



Question 11,. What alternative plans to the ''best'' plan is the 
researcher - prepared to devel op ? - ■ : .■ ' . ^ * - 

Any research proposal can be looked upon -aa represent ing the most 



desirable or best way to do the research, Ihthis sense, it is an 
idealistic way of doing the study. It may be^ however, that the limita- 
tions either of time and resources of* both plus, unexpected delays in 



the project may operate to inval idate the idea’1: .approach. One must 
then be prepared to develop alternate ways of 'proceeding which may at 
the same time represent less desirable Ways of doing the project. For 
exarnple^ ideally one might want to wait until allpf the questionnaires 
are back before starting to do key punching. The increased time 
involved in following this procedure means that ■ the project cannot be 
completed on schedule. To gain time, the key punching could be started 
before all questionnaires are returned. Such an action might result 
in problems developing that might not have occurred if the ideal plan 
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could have been followed. In such cases, the researcher must decide whether 
or not to delay the project and not meet the schedule or accept the 
increased risk associated with the change in plans. A researcher must 
be prepared therefore at any time in a project to develop alternative 
plans to his proposed plan because of the realities involved in project 
planning, scheduling, and operation. 

Summary 

There- are perhaps many other questions which one might ask 
similar to the above but time certainly does not permit an exhaustive 
presentation of them. The above are presented to reflect the idea 
that a different approach to the planning and management of projects 
than has traditionally existed is needed. The basic technique I 
should like to suggest as a means not only of developing an opera- 
tional chart for the effective planning of projects but also for managing 
projects after they are under way is that of network analysis. 

The utilization of network analysis has several advantages which 
would appear to justify its use. These advantages are: 

1. A graphical presentation of the total project showing 
the sequence and dependency existing between the many 
tasks in the project, 

2. A more realistic projection of personnel requirements, 

3. The method of determining potential trouble spots in 
the project at some time prior to the actual occurrence 
of the significant task, 

4. Providing the project director with a way of allocating 
his energies so that the solution to the more significant 
problems can occupy his time rather than the trivial 
problems . 



While not solving all of our problems, the judicious use of the 
technique permits us to see that all of the fires or trouble spots In 
the project once It Is started are not of equal height but that some 
fires are larger than others and we know better at least where to 
throw the water. 
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